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(54) FUEL CELL SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the consumption amount of 
water by recovering water in exhaust gas. 
SOLUTION: In this fuel cell system 10, gaseous hydrogen from a 
gaseous hydrogen supply system 1 2 and air from an air supply line 
1 3 are supplied to a solid polymer fuel cell 1 1 to generate power, 
and a full heat exchanger 47 capable of recovering heat and 
moisture in exhaust air within an exhaust air line 38 into air within 
the air supply line 13 is installed in the exhaust air line 38 in a gas 
exhaust system 30 for discharging exhaust gas from the fuel cell. 
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* NOTICES * 
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damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the fuel cell system by which the anode side gas from an anode side gas 
supply system and the cathode side gas from a cathode side gas supply system are 
supplied to a fuel cell, and this fuel cell generates power To the gas excretory system 
which discharges the exhaust gas from the above-mentioned fuel cell, the heat and 
moisture of exhaust gas in this gas excretory system The fuel cell system 
characterized by installing a total heat exchanger recoverable in the above-mentioned 
anode side gas within the above-mentioned anode side gas supply system, or the 
above-mentioned cathode side gas within the above-mentioned cathode side gas 
supply system. 

[Claim 2] In the fuel cell system by which the anode side gas from an anode side gas 
supply system, the cathode side gas from a cathode side gas supply system, and the 
humidification water from a humidification water supply system are supplied to a fuel 
cell, and this fuel cell generates power The fuel cell system characterized by having 
arranged the condensator which can be set below to a dew-point, and the moisture in 
this exhaust gas being constituted possible [ recovery ] in the temperature of the 
above-mentioned exhaust gas by the gas excretory system which discharges the 
exhaust gas from the above-mentioned fuel cell at the above-mentioned 
humidification water supply system. 

[Claim 3] The above-mentioned condensator is a fuel cell system according to claim 2 
characterized by being the condensator which used the Peltier device. 
[Claim 4] It is the fuel cell system according to claim 1 to 3 which the 
above-mentioned anode side gas supply system is a hydrogen gas supply system 
which supplies hydrogen gas, and is characterized by the above-mentioned cathode 
side gas supply system being an air supply system which supplies air. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fuel cell system equipped with the 

polymer electrolyte fuel cell. 

[0002] 

[Description of the Prior Art] Generally, two or more eels (cell) carry out two or more 
laminatings of the polymer electrolyte fuel cell, and it is constituted. Each eel has the 
solid-state polyelectrolyte film, the electrode (an anode, cathode) of the pair which 
countered the both sides of this solid-state polyelectrolyte film, and has been 
arranged, the anode base material with which the gas passageway for supplying 
hydrogen gas to an anode was formed, and the cathode base material with which the 
gas passageway for supplying oxygen gas or air to a cathode was formed, and is 
constituted. 

[0003] In each eel, hydrogen oxidizes with an anode and it becomes a proton (H+), and 
it moves in the inside of the solid-state polyelectrolyte film, results to a cathode, it is 
returned according to electrochemical reaction within this cathode, and this proton 
changes to water. In connection with this electrochemical reaction, the electrical and 
electric equipment (direct current power) is generated. 

[0004] In order for a proton to move in the inside of the solid-state polyelectrolyte 
film, it is required for the solid-state polyelectrolyte film to be in a damp or wet 
condition bywater, the ion conductivity of the solid-state polyelectrolyte film falls that 
this damp or wet condition is insufficient, and the cell engine performance falls. 
[0005] In order to prevent this, humidification water is directly supplied to the gas 
passageway of an anode base material with hydrogen gas, and there are some which 
humidify the solid-state polyelectrolyte film in the conventional polymer electrolyte 
fuel cell. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in order to carry out humidity of 
the solid-state poly membrane of a fuel cell good, it will be necessary to fully supply 
humidification water from a humidification water supply system, consequently the 
water as humidification water will be consumed so much. 

[0007] The purpose of this invention is to offer the fuel cell system which is made in 
consideration of an above-mentioned situation, collects the moisture in exhaust gas, 
and can reduce the consumption of water. 
[0008] 
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[Means for Solving the Problem] In the fuel cell system by which the anode side gas 
from an anode side gas supply system and the cathode side gas from a cathode side 
gas supply system are supplied to a fuel cell, and, as for invention according to claim 1, 
this fuel cell generates power To the gas excretory system which discharges the 
exhaust gas from the above-mentioned fuel cell, the heat and moisture of exhaust gas 
in this gas excretory system It is characterized by installing a total heat exchanger 
recoverable in the above-mentioned anode side gas within the above-mentioned 
anode side gas supply system, or the above-mentioned cathode side gas within the 
above-mentioned cathode side gas supply system. 

[0009] Invention according to claim 2 The anode side gas from an anode side gas 
supply system, In the fuel cell system by which the cathode side gas from a cathode 
side gas supply system and the humidification water from a humidification water 
supply system are supplied to a fuel cell, and this fuel cell generates power It is 
characterized by having arranged the condensator which can be set below to a 
dew-point and the moisture in this exhaust gas being constituted possible 
[ recovery ] in the temperature of the above-mentioned exhaust gas, by the gas 
excretory system which discharges the exhaust gas from the above-mentioned fuel 
cell at the above-mentioned humidification water supply system. 
[0010] Invention according to claim 3 is characterized by the above-mentioned 
condensator being a condensator which used the Peltier device in invention according 
to claim 2. 

[001 1] Invention according to claim 4 is a hydrogen gas supply system to which the 
above-mentioned anode side gas supply system supplies hydrogen gas in invention 
according to claim 1 to 3, and the above-mentioned cathode side gas supply system is 
characterized by being the air supply system which supplies air. 
[0012] Invention according to claim 1 or 4 has the next operation. 
[0013] Since the moisture of the exhaust gas in a gas excretory system is collected 
by the total heat exchanger by the anode side gas (hydrogen gas) within an anode side 
gas supply system (hydrogen gas supply system), or the cathode side gas (air) within a 
cathode side gas supply system (air supply system), the moisture discharged from a 
gas excretory system to the open air decreases, and the consumption of the water in 
a fuel cell system can be reduced. 

[0014] Moreover, since the heat of the exhaust gas in a gas excretory system is 
collected by the total heat exchanger by the anode side gas within an anode side gas 
supply system, or the cathode side gas within a cathode side gas supply system, the 
temperature of the anode side gas within an anode side gas supply system or the 
cathode side gas within a cathode side gas supply system can rise, and 
electrochemical reaction in a ** style cell can be carried out efficiently, therefore a ** 



style cell can be operated efficient. 

[0015] Invention according to claim 2, 3, or 4 has the next operation. 
[0016] Since the condensator which can be set below to a dew-point is arranged in 
the temperature of exhaust gas and the moisture in this exhaust gas is collected by 
the gas excretory system which discharges the exhaust gas from a fuel cell at a 
humidification water supply system, the moisture discharged from a gas excretory 
system to the open air decreases, and the consumption of the water in a fuel cell 
system can be reduced. 
[0017] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained based on a drawing. 

[A] The gestalt of the first operation ( drawing 1 , drawing 2 ) 

Drawing 1 is the block diagram showing the gestalt of operation of the first of the fuel 
cell system concerning this invention. 

[0018] The polymer electrolyte fuel cell system 10 shown in this drawing 1 has a 
polymer electrolyte fuel cell 11, the hydrogen gas supply system 12 as an anode side 
gas supply system, the air supply system 13 as a cathode side gas supply system, the 
humidification water supply system 14, the gas excretory system 30, the power output 
system 31, and a control unit 15, and is constituted, and the above-mentioned 
polymer electrolyte fuel cell 1 1 generates the electrical and electric equipment (direct 
current power). 

[0019] The eel 16 (cell) shown in drawing 2 carries out two or more laminatings of this 
polymer electrolyte fuel cell 11, and it is constituted as a module. Each eel 16 has the 
solid-state polyelectrolyte film 17, such as macromolecule ion exchange membrane, 
the anode 18 and cathode 19 which were joined to the opposed face of this 
solid-state polyelectrolyte film 17, respectively, the anode base material 20 arranged 
in contact with an anode 18, and the cathode base material 21 arranged in contact 
with a cathode 19, and is constituted. 

[0020] An anode 18 and a cathode 19 use as a principal component the carbon which 
supported platinum, and have the diffusion path which can diffuse gas or water. The 
below-mentioned electrochemical reaction is performed within these anodes 1 8 and a 
cathode 19. 

[0021] The anode side gas passageway 22 which makes the hydrogen gas as anode 
side gas flow is formed in the side which touches an anode 18 at the anode base 
material 20. Moreover, the cathode side gas passageway 23 which makes the air (or 
oxygen gas) as cathode side gas flow is formed in the side which touches a cathode 1 9 
at the cathode base material 21. These anode base materials 20 and the cathode base 
material 21 are formed for example, in porous carbon material, and are constituted 



possible [ transparency of gas or water ]. 

[0022] In the constituted eel 16, thus, the hydrogen gas introduced in the anode 18 
through the anode side gas passageway 22 of the anode base material 20 It oxidizes 
within this anode 18 and becomes a proton (H+). This proton It moves in the inside of 
the solid-state polyelectrolyte film 17, and results to a cathode 19, and within this 
cathode 1 9 f electrochemical reaction is carried out to the oxygen in the air introduced 
through the cathode side gas passageway 23 of the cathode base material 21 , and it is 
returned, and changes to water. In connection with this electrochemical reaction, 
direct current power occurs between an anode 1 8 and a cathode 1 9. 
[0023] The hydrogen bomb 24, the closing motion valve 32, a reducing valve 25, and 
the hydrogen supply solenoid valve 26 carry out sequential arrangement said 
hydrogen gas supply system 1 2 is constituted, and the hydrogen supply solenoid valve 
26 is connected to a polymer electrolyte fuel cell 11. Hydrogen gas is supplied to the 
anode side gas passageway 22 of the anode base material 20 in each eel 1 6 of a 
polymer electrolyte fuel cell 11 by open actuation of the closing motion valve 32 in 
this hydrogen gas supply system 1 2, and the hydrogen supply solenoid valve 26. The 
supply flow rate to a polymer electrolyte fuel cell 1 1 is adjusted by whenever 
[ valve-opening / of the hydrogen-gas-pressure force in which this hydrogen gas was 
decompressed with the reducing valve 25, and the throttle valve 39 (after-mentioned) 
of the gas excretory system 30 ]. 

[0024] As for said air supply system 13, the air supply fan 27 is connected to a 
polymer electrolyte fuel cell 1 1. Flow rate supply of the air from which parts for heat 
and humidity (moisture) were collected by the total heat exchanger 47 is suitably 
carried out like the after-mentioned by adjustment of the air supply fan's 27 rotational 
speed to the cathode side gas passageway 23 of the cathode base material 21 in each 
eel 1 6 of a polymer electrolyte fuel cell 1 1 . 

[0025] The circulating pump 29 and the above-mentioned Maine water tank 28 which 
were connected to the Maine water tank 28 are connected to a polymer electrolyte 
fuel cell 11, sequential connection of the water supply solenoid valve 33, a feed pump 
34, and the sub water tank 35 is made, and said humidification water supply system 14 
is constituted by the Maine water tank 28. In each eel 16 of a polymer electrolyte fuel 
cell 1 1, in order for a proton (H+) to move in the inside of the solid-state 
polyelectrolyte film 1 7, this solid-state polyelectrolyte film 1 7 needs to be made into a 
damp or wet condition bywater. The humidification water supply system 14 is directly 
supplied to the anode side gas passageway 22 of the anode base material [ in / for the 
humidification water in the Maine water tank 28 / each eel 16 of a circulating pump 29 
to the polymer electrolyte fuel cell 1 1 ] 20, makes an anode 18 penetrate, supplies this 
humidification water to the solid-state polyelectrolyte film 17, humidifies this 



solid-state polyelectrolyte film 1 7, and maintains it to a good damp or wet condition. 
[0026] The Maine water tank 28 catches the water which diffused and penetrated the 
cathode base material 21 in each eel 1 6 of a polymer electrolyte fiiel cell 1 1 and which 
was generated with the cathode 19, and the superfluous humidification water supplied 
to the solid-state polyelectrolyte film 17. Moreover, the Maine water tank 28 catches 
the water which carried out the back diffusion of electrons from the cathode 1 9 of a 
polymer electrolyte fuel cell 1 1 to the anode 18 through the solid-state 
polyelectrolyte film 17, and penetrated the anode base material 20. Furthermore, when 
the water stored in this Maine water tank 28 runs short in the Maine water tank 28, 
open actuation of the water supply solenoid valve 33 is carried out. a feed pump 34 
operates, and the water in the sub water tank 35 is supplied. The water supplied from 
the water and the sub water tank 35 which were caught with the Maine water tank 28 
is incorporated by the circulating pump 29, and is directly supplied to the anode side 
gas passageway 22 of each eel 16 like **** as humidification water and cooling water. 
[0027] In addition, a sign 36 is a drain cock who open actuation is done at the time of 
the maintenance of the fuel cell system 10 etc., and discharges the water in the Maine 
water tank 28. 

[0028] Said gas excretory system 30 comes to have intact hydrogen gas dischar ge 
Rhine 37 and discharge air Rhine 38. The other end is connected to a jet pipe 40. while 
an end is connected to anode 1 8 outlet of a polymer electrolyte fuel cell 1 1 and intact 
hydrogen gas discharge Rhine 37 is equipped with said Maine water tank 28 and 
throttle valve 39. Moreover, as for discharge air Rhine 38, the other end is connected 
to the above-mentioned jet pipe 40 while an end is connected to cathode 19 outlet of 
a polymer electrolyte fuel cell 11. Furthermore, this discharge air Rhine 38 is equipped 
with a ventil atin g fan 41 . 

[0029] The intact hydrogen gas of the minute amount with which a reaction was not 
presented with a polymer electrolyte fuel cell 1 1 flows the inside of intact hydrogen 
gas discharge Rhine 37 from the anode 18 of a polymer electrolyte fuel ce ll 1 1, and is 
led to a jet pipe 40 through the Maine water tank 28 and a throttle valve 39. Moreover, 
the air with which oxygen was consumed with the polymer electrolyte fuel cell 1 1 
contains so much the water which became discharge air and was generated with the 
polymer electrolyte fuel cell 1 1 as a steam. This discharge air flows the inside of 
discharge air Rhine 38 from the cathode 19 of a polymer electrolyte fuel cell 1 1, and is 
introduced into a jet pipe 40. The above-mentioned discharge air drawn by discharge 
air Rhine 38 in the jet pipe 40 and the air (open air) introduced in the jet pipe 40 with 
the ventilating fan 41 are mixed, and the intact hydrogen gas introduced into the jet 
pipe 40 by intact hydrogen gas discharge Rhine 37 is diluted, and is discharged into 
the open air from a jet pipe 40. 
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[0030] Said power output system 31 is equipped with the DC/AC inverter 42, DC to 
DC converter 43, a charge circuit 44, and a battery charger 45, and is constituted. 
[0031] The DC/AC inverter 42 changes into alternating current power (for example, 
100V) the direct current power (24-50V) generated with the polymer electrolyte fuel 
cell 1 1, and makes an output possible to an outgoing end 48. This DC / AC inverter 42 
enable conversion of the frequency of the alternating current power to change to 
50Hz and 60Hz. Moreover, above-mentioned DC to DC converter 43 changes into the 
direct current power of a predetermined electrical potential difference (for example, 
24V) the direct current power generated with the polymer electrolyte fuel cell 11, and 
supplies it to a charge circuit 44 at the auxiliary machinery components of a 
circulating pump 29, a feed pump 34, the air supply fan 27, a ventilating fan 41, a 
reducing valve 25, the hydrogen supply solenoid valve 26, the water supply solenoid 
valve 33, and throttle valve 39 grade, and control unit 1 5 list. This charge circuit 44 
enables charge of a rechargeable battery 46 of the direct current power supplied with 
DC to DC converter 43. 

[0032] Moreover, the above-mentioned battery charger 45 is used, when it is not the 
direct current power from DC to DC converter 43 and a rechargeable battery 46 is 
made to charge using commercial alternating current power (for example, 100V). 
[0033] Said control unit 15 carries out various control of the fuel cell system 10. That 
is, a control unit 15 transmits and receives an electrical signal between a polymer 
electrolyte fuel cell 1 1, a reducing valve 25, the hydrogen supply solenoid valve 26, the 
air supply fan 27, a circulating pump 29, the water supply solenoid valve 33, a feed 
pump 34, a throttle valve 39, a ventilating fan 41, the DC / AC inverter 42, and DC to 
DC converter 43 grade, and controls these various devices. For example, when an 
abnormality signal is received from a polymer electrolyte fuel cell 11, a control unit 15 
carries out clausilium actuation of the hydrogen supply solenoid valve 26, suspends 
supply of the hydrogen gas to a polymer electrolyte fuel cell 11, and stops operation of 
a polymer electrolyte fuel cell 1 1 . 

[0034] Now, a total heat exchanger 47 is arranged in discharge air Rhine 38 of said gas 
excretory system 30. This total heat exchanger 47 makes the air which flows the air 
supply fan 27 upstream in the air supply system 13 collect parts for the heat in the 
discharge air which flows discharge air Rhine 38, and humidity (moisture). In addition, 
the above-mentioned ventilating fan 41 is connected to discharge air Rhine 38 
between this total heat exchanger 47 and jet pipe 40. 

[0035] Therefore, according to the gestalt of the above-mentioned implementation, 
effectiveness ** and ** of a degree are done so. 

[0036] ** Since the moisture in the discharge air in discharge air Rhine 38 in the gas 
excretory system 30 is collected by the total heat exchanger 47 by the air in the air 



supply system 13, the moisture discharged through a jet pipe 40 to the open air 
decreases, and the consumption of the water in the fuel cell system 10 can be 
reduced. 

[0037] ** Since the heat of the discharge air in discharge air Rhine 38 in the gas 
excretory system 30 is collected by the total heat exchanger 47 by the air in the air 
supply system 13, the temperature of the air in this air supply system 13 can rise, and 
electrochemical reaction in a polymer electrolyte fuel cell 1 1 can be carried out 
efficiently, therefore a polymer electrolyte fuel cell 1 1 can be operated efficient 
[0038] [B] The gestalt of the second operation ( drawing 3 ) 

Drawing 3 is the block diagram showing the gestalt of operation of the second of the 
fuel cell system concerning this invention. In the gestalt of this second operation, the 
same part as the gestalt of said first operation omits explanation by attaching the 
same sign. 

[0039] In the fuel cell system 50 of the gestalt of this second operation, a total heat 
exchanger 47 is not arranged in discharge air Rhine 38 of the gas excretory system 30, 
but a condensator 51 is arranged in the jet pipe 40 of the gas excretory system 30, 
and water recovery Rhine 52 is installed between this jet pipe 40 and the feed pump 
34 of the humidification water supply system 14. 

[0040] The above-mentioned condensator 51 sets the discharge air and intact 
hydrogen gas (mainly discharge air) in a jet pipe 40 as the temperature below a 
dew-point, and makes the moisture in discharge air and intact hydrogen gas (mainly 
discharge air) dew by the Peltier device which operates with the direct current power 
outputted from DC to DC converter 43 of the power output system 31. The moisture 
in this discharge air that dewed, and intact hydrogen gas is collected by the Maine 
water tank 28 of the humidification water supply system 14 through water recovery 
Rhine 52 during actuation of a feed pump 34. 

[0041] The filter 53 is arranged in this water recovery Rhine 52. This filter 53 removes 
with a filter the underwater dust which dewed and was discharged from the jet pipe 40, 
and removes ion with ion exchange resin. 

[0042] Therefore, according to the gestalt of the above-mentioned implementation, 
effectiveness ** of a degree is done so. 

[0043] ** To the jet pipe 40 of the gas excretory system 30 which discharges the 
discharge air and intact hydrogen gas from a polymer electrolyte fuel cell 1 1 The 
condensator 51 which can be set below to a dew-point is arranged in the temperature 
of discharge air and intact hydrogen gas (mainly discharge air). Since the moisture in 
this discharge air and intact hydrogen gas (mainly discharge air) is collected by the 
Maine water tank 28 of the humidification water supply system 1 4, the moisture 
discharged through a jet pipe 40 to the open air decreases, and the consumption of 



the water in the fuel cell system 10 can be reduced. 

[0044] As mentioned above, although this invention was explained based on the 
gestatt of the above-mentioned implementation, this invention is not limited to this. 
[0045] For example, a total heat exchanger 47 may make the hydrogen gas which 
flows the hydrogen supply solenoid-valve 26 downstream in the hydrogen gas supply 
system 12 collect parts for the heat in the discharge air which flows discharge air 
Rhine 38, and humidity (moisture) as a modification of the gestalt of the first operation. 
[0046] Moreover, a total heat exchanger 47 is arranged to intact hydrogen gas 
discharge Rhine 37 in the gas excretory system 30, and the air which flows the air 
supply fan 27 upstream in the air supply system 1 3 in a part for the heat in the intact 
hydrogen gas which flows the inside of this intact hydrogen gas discharge Rhine 37, 
and humidity (moisture), or the hydrogen gas which flows the hydrogen supply 
solenoid-valve 26 downstream in the hydrogen gas supply system 1 2 may be made to 
collect in the gestalt of the first operation. 

[0047] Furthermore, the condensator 51 of the gestalt of implementation of the above 
second may be a heat exchanger which cools the discharge air and intact hydrogen 
gas in a jet pipe 40 not only with what used the Peltier device but with air or water. 
[0048] 

[Effect of the Invention] As mentioned above, since the total heat exchanger 
recoverable in the anode side gas within an anode side gas supply system or the 
cathode side gas within a cathode side gas supply system was installed in the gas 
excretory system which discharges the exhaust gas from a fuel cell in the heat and 
moisture of exhaust gas in this gas excretory system, while according to the fuel cell 
system concerning invention according to claim 1 collecting the moisture and heat in 
exhaust gas and being able to reduce the consumption of water, a fuel cell can be 
operated efficient Especially, in the case of starting under low outside air temperature, 
cell temperature can be raised early and the startability of a fuel cell can be raised. 
[0049] According to the fuel cell system concerning invention according to claim 2, 
since the condensator which can be set below to a dew-point has been arranged and 
the moisture in this exhaust gas was constituted possible [ recovery ] in the 
temperature of exhaust gas by the gas excretory system which discharges the 
exhaust gas from a fuel cell at the humidification water supply system, the moisture in 
exhaust gas is collected and the consumption of water can be reduced. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the gestalt of operation of the first of the 
fuel cell system concerning this invention. 

[Drawing 2] It is the outline configuration sectional view showing the fuel cell of 
drawing 1 . 

[Drawing 3] It is a block diagram about the gestalt of operation of the second of the 
fuel cell system concerning this invention. 
[Description of Notations] 

10 Fuel Cell System 

1 1 Polymer Electrolyte Fuel Cell 

1 2 Hydrogen Gas Supply System (Anode Side Gas Supply System) 

1 3 Air Supply System (Cathode Side Gas Supply System) 

14 Humidification Water Supply System 
30 Gas Excretory System 

37 Intact Hydrogen Gas Discharge Rhine 

38 Discharge Air Rhine 
47 Total Heat Exchanger 

50 Fuel Cell System 

51 Condensator 

52 Water Recovery Rhine 
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**fc«±IB#y- Fffil#X«i£&f*9©±IB# V - FflJ 

-r*fc©-cas. 

[0009] 8S33B2 KiBtt©l«B«. TV- FffltfX 
^^^©TV-.FflPWXt. *y-Fffll*/*fi96£ 

*>e>©*y-FflH35fxi. jras*t!as^e>©Jjn&*<!: 

3«8®lki'X?-A«:*»t»-C. _LiB«34iIjfe*>6©gf# 
*£8Ha-r*#*»ai£tC. ±iaSf^©SS«:S5^« 

fti-rs«>©-c*5. 

tooio] stsjoi 3 Kg2ts©»iHB. mmz teen 
©aw«:*jc»t:, ±iB&£««. 
teipg-c* *ci -r i t> ©r* 

[0011] 8SJ#S4 KiSiS©»^«. lMtq| 1 rt£3 
©i>-r<a*>«:ffilS©aW«:*Ji<>-c. ±KTv-Fffl^ 

sr*sc 44#®4-r'Sfe©r**. 

[0012] if *m 1 */c»4 icBKOIMUCtt. 'X<D 

[0013] *f*ma?im<mtfz®7iiftifi£j&$&& 
ic**). 7s-m*}*wtim (*3R#x«ift«) rt© 

7/-FI^ *fctt*v- KiWattlft 



[ o o 1 4 ] ttc. timm&nQmwwfism. 

<*ft*C6a>6. 7/-F)W#x{ft££rt©T/--Fii'J 
tizttotzv- FM#x«&3irt©ay- Fffldtfx© 
fiS#±#UT, «ja®fi«:*JW*S5Wt^JSJ£=fe3Sl!l* 

[0015] 19*^2 . 3 */c«4«ClB4S©»WK:». 

[00163 «smsfe^e»©sf^*»wi-rs^^s»a 
astvc. c©gf#x*©*##Jraa*&*&£«c[aiRi* 

[00 17] 

[»?g©i^s©^ffl3 &t. ^^wosets©^®*. 13 

[A] m-oym&vn&m <a 1 . 02 ) 
@ i b. ^wtc^siia^^s-vx^A©^-©^© 

[ 0 0 1 8 ] cam l K^*@(SS*H32*Rf4SifeS';* 

f-Aioi*. mwmttFmimmLi i. Ts-rm# 
zwatt L-c©*s^x#a&* 1 2 . *y- fas*/* 

*#ms3o, s*w*S3 lscfSiifflsaai 5%wi/ 

■C«Wt8ti. ^EBftAftTSUHWMl 1#*» (iS 

[0019] C©S<*B$H t SSm««!l 1 HE. 02(c 
SW16 (JWMfe) *«WWHil/"C*S?a-*tl, 
T»fi8S*ifcfc©-C*4. g-feJUBB. n&=H*> 

$&mtt£<vm&i£& : f-&mmm 1 7 ±. c©@f*s£ 

*Sfl?HK 1 7©*HSjffi«:-e*a**vlS£3*i;te7 f 
18. *y-Fl9&. 7/-F I 8tC}gl/-CEgi*ft 
fc7/-FStt2 0£. *V-F 19K«l/TEBSt» 
fc*V- FSt*2 1 £4#L,-C«fiS3ft*. 
[0020] 7>'-F18*»«J:tf#V-Fl 9B. fi# 

TOttttftgR€#r«. C*i6©7y- F 1 BTtXfiJ 

J- F 1 9rtr. SHG©«ftMb¥a[&*<fffcft&. 

[0 02 1 ] 7/-FSW2 0KB. 7/- Fl 8Klg 

■rsffltc. 7/-FffiWxfcor©*s#x*i£8()3-ts- 

S7/-FI$#Xiaffi2 2jWBfi)t3ft*. *V- 
FStt2 1 KB. * v- F 1 9 tcS^4SJ«:*y- FBI 
tfX&l/C©£4l (S/cBKStfX) *«E*S-tt**V 
-Pfl0xam2 3#JM3tift. tn6©7/-FS 

tt2oa?»y-Fatt2 ib, £?iR©w*tf8«» 
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[0 02 2] C©J:9«C«rt3*lfc-fe*16Kfcl»T. 
7/-FSl*2 0©7./- FWJ#*ifi8S2 2££T7/ 
- F 1 8rttCgA3tlfc*f&#*B. COTS- F 1 8 
!*J-CK{tUr^aF> (H*) ifco, C©^ah> 
B. @{*»^S»M®1 7**»»t/C*y- F 1 9 
'nMO. C©*y-Fl 9F*9f. *y-FS**2 1©* 
y- FW#xS£S2 3 *£Ti!?A3ti;fc£&$©K384 

*JMt*S£i/rB7cSti. 4cKKfbr&. c©sswfc 

5*5JS«C#l>. r y- F 1 8 i*y- F 1 9HCCfii6S 

[0023] mMim#*W&& 1 2 B. *£#>-<2 
4. BIK#3 2. «ff#2 5Rtf*35tt&58i8#2 6*1 

KMERt/Tttasn. 2 6#s#s# 

^-SttSttSifcl ltc«ffi3*i*. £©**#*«*&* 1 
2 Kfctt *raB3# 3 2 RCf *»WM»F 2 6 ©M&ft 
(CJ:0. HfclSaT-SBSftSifel 1CSH16W)» 
57/- FSt*2 OCT/- FW#Xffi882 2'vKSW 
*#tR*&3ti5. £©**#*». «E#25tc«tO« 
E3ti/c*«*fXE^t. #*gftii£3 0©89#3 9 
<&iE> ©^FBaSK J: 0 . HttJWH-SttttWfe 1 1 ^ 
©#.f&fflS#Pig3tt*. 

'[0 0 2 4]«eSftWftXl 3B. £§UftifS7T>2 
7^@(*8^?^*8t4®tfe 1 1 tcSI&Sftfc «>©•?* 

SStfRte:? 7 > 2 7 ©@3EiSffi©3SlS«C<fc •) . @# 
S5^^il8*4«lrfe 1 1 ©ft* A* 1 6 K*» * * y - F* 
02 )©*y-Ffl#*tt&2 3-v &ijt©$n<±&£ 

»g4 7tcr(»ac/sa» tfi®nn$titc2M& 

[0025] «EttM*(IUftft 1 4B. A -f 
2 8 K8Sli*ftfcJf0i<-J<>y"2 9 i±ffi^ -f >*f >f 
2 8 4#@(*S»*§2«&B«ft 1 1 <C»K3n. > A > 
*^>^2 8{Cite*S!«^3 3. «&**>y3 4aO t -t 
y*4i>^3 5*«IB^SS»3nraWJ3ti*. S#B» 
^Sj8»4®fil 1 ©S-feJU 1 6 Ktel^-C. 
JggKl 7|*9*^a F> (H-) *s»»T*fc»«:B. 

c©@{*s^s»aei 7*i*«c«»:'3!aiattJS43n 

8 (^©ftlS**?!^* > 7" 2 9 6 . SftSE^SJK** 
®fil l©#-fe;H 6(C*J»5T/- FStt2 OCT/ 
.-F®#*i£K2 2^ffi£tH5tSU COliaS**^/- 

f 1 8*aii3-&-c@{*ia^mfiS5iKi 7 tcottu 
c©@«=iti^-m)BgKi 7*jniffli/ra»ftsatt» 

[0026] y-f>*j»>*2 8«. @(*ili^H 1 SiK*4 
®S 1 1 ©S-feJW 1 6 (C*»tf **y- F»tt 2 1 
LTfiaL//c. *y-Fl 9tC-C4fl£3n/c7}c4. @(* 
»^ft8»HR 1 7 tCg»&3fl/ca«ll^SnS7k<!:?:m* 

r*. *fc. > 2 8 b. me&ft*mm 
mm 1 1 ©*y- f 1 9a>e>ilf*J£$H L siBHfi 1 7 * 



mt7;- F 1 8^j££fScLT^-Fg|*2 0£j§jSU 

«li**VC. t^**>i'3 5l*9©rt#*i£3tt*. ->W 
> * 2 8 «Ctg*i* tlte*SOf^^* f > * 3 5 

*e>»itgs^** 5 es*>^2 g<cj:9KQi&*ti. 

F(W#*i88S2 2^H8H£*&3ttS. 

[002 7] ft. I*st3 6tt. *«»4«^>^f Al 0© 10 

8(*5©**t(IU-r*Sf*3 ? 
[0028] ffiB^^SHH^S 0 tt. *ffiffl*SR#*tll 
ffl5^>3 7£$dJ2»5-f>3 8&**ll/-C&*. * 
ftffi*$#XgfUi-5 A > 3 7 «. -as#@<*«# : fSJB 
ttSfftl ICTv'-F 1 8tiOC««Sft. l5K->'^> 
**:/*2 8RC;&0* 1 3 9*(t;t*£gK. ffeigrfUgf 
Svffh4 0(C®K3n*. »ffl2^7^>38 

«. saat4«fe 1 1 ©* v - f 1 9 a 

□(C«8S*l*£&CC. f64S*»JJB»«*f F4 0tC« 20 
mtlZ. E(C, C©gJfflSa7-f>3 8ttSt^7T> 
4 1 

[0029] BttifttfSlfttKift 1 1 tCTJSlEKttS 

®6l 1©7V-F 1 8*6*^ffl*^^»a7-Y> 
3 7l*9*»*l. j<-f>*3'>i'2 8R!^0^ : 3 9«:iBI 
xmaut tr F 4 0 icmtPtlZ. * fc. BftfftHHBttf* 

®s 1 1 tcxmswrnnz titc&mmtbQMt & o . 

@»iS^FS18l4®S 1 1 K-Cia&Ofc***^ 
Jfti l/C*SKStr. C©gtttifSSltt. il{*JS»4S!« 30 
ttfltiftl l©*V-F19*>6»ffl2«5-f>3 8rt* 
ati-CttA?* h 4 OtC^IASn*. *ffiffl*JR#*Sf 
U^-f >3 7{C«tOSfaf f F 4 0(CiSA3*Xfc*&ffl 
«KMtt, &JWSg£^-f>3 8CCJ:0Sfai'i>F4 0 

rt(c»*»*ifc±ia»iH2Sit. »a^T>4 ik j: on 

af*|.4 0F«iK:«AS*l/c2m ma) £«C«fcOfi£ 

swwstvc. nayfF4 0*>6^tt"vSfHi3n 
[0030] fres*m*S3 1». dc/ac-*>;< 

-$42. DC/DC=»>'<-*4 3. 3ES0S44S 40 
09E3S4 5 4«t*.-C«teJci*ft*. 
[0 03 1 ] D C/A C 4 2 tt. HftB^f- 
S9BttiMfe 1 1 «crl6^l/fc«8SS* ( 2 4 ~ 5 0 V ) 
(MjLtXl 0 0V) tcS3AU a*«48^ 
m^JnliSi-r*. C©DC/AC-Y>/<-i'4 2«. £ 
HW*St»«*©H*«*5 0H2. 6 0Hztc£&»J 
Hfiif*. *fc. JJBDC/DCn>/<-*4 3B. B 

E (F0AK2 4V) OSSttftKAaftls. WHO? 2 
9. te*#>:734. 2St68&7T>27. ««7»> 50 
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4 1 . j£E#2 5. *3R0U£SB#2 6. tg*a53E#3 

3»c«fto*3 8*oii«aHi,. ©raises 1 5 mv<c% 

«BB4 4^fttt < r&. C«^«B»4 4I*. DC/D 
C 3 * 4 3 tc-cfitt&Sn/ciESSS^* 2 'X®64 

[ 0 0 3 2 ] «fc. ±i#tSS4 5 tt. 2&®fe4 6 
DC/DC3>A-*4 3/»6©iEifcS;*J'Cte& 
<. <W*.Wl 0 0 V) *JB<,»T£«3tt 

[oo33] friBKiSiisaa 1 5 «. tttt*K>x?A 1 
oo#MMP*JtNrrs. oso. $n©sai5«. s 
mttmsmmi 1 1. «e#2 5. 

26. £»#«&7t>27. ®S*>?2 9. fS*S» 
#33. te*#>734. 89*39. SM7r:/4 
1. DC/AC -<>.><-* 4 2RtfDC/DC=i>'<- 
*4 3#i©ia-em«H*H:j£S<gl/-C. C*i6©£« 

mmmmi i^^mmsauctftic. ^« 
i-icDac*ffjhs««. 

[0034] St. m&iiz&m&stMDmmgM^A 

>3 8«c±(a?Sg»g4 73!>J|BS3tia. C©^»3yfe§ 

4 7 tt. Sfffl^Sl7 > 3 8 «rffitlS»dl^*©«lR 
mm& €r. 3(C*»l>r^ftl& 

JbgBSt«7T>4 1«. C©£&£8Sg4 7£ 
STM y * F 4 0 £©H©gfffl£m7 ^ > 3 8 CCft^S tl 

[0035] fflot, JJ3fett«MHMcJ:ntf. -X(On 

[ 0 0 3 6 ] Q#X&a&3 0 tCteW-SPtt^a? •<> 
3 8f*9©gfta2gSlCC*jW**^*l. ^<»X»S4 7«C<fc 

3rt©^tc@jR3n*c£*>?>. na 

^sjft^xf-A 1 0 «nm*#©7iSBas:e«-ct*. 
[0 0 3 7 ] otcfew^nasa^-f > 

3 8 rt©gfffi2a©J»*i. ^«^ftS4 7 {C<t 0 2m« 
£Ssl 3rt©355i{cliiR$ti*C<fc*>6. C©2mt^t& 
3ft 1 3rt©^m©iaa*i±SL.-C. HfcHWH^&Ba 

•c. mtnft+mxmmfa 1 i*ww«:ttflpstt*c 

[0 03 8] [B] »r©HJS©^S (S3) 
133 tt. *3&8Kfi&*j|£?4arfe5'*7 i A©Sir©^Jt© 
«»*^-r«fi8B|-C*S. C©f&:r©Siffi©fl5$gK:*it,> 
r. iJEfS-©HJS©»ffiti0»*3»tt. n-©^ 
4Wc£{CJ:0»W**BSr*. 

[0039] C<Dm-02Ztte<DBf8<Otm®ifci/Z : 3-& 

5 0-Ctt. ^gHa»3 0©gfffi^5^>3 8fC^ia 



7 

4 0rttC#iP85 ltfffiBSft. C©Sf^^fh40i 
flnS^tW&Si 1 4 ©*&**>:/ 3 4 bOMK.imWLv 4 

[0040] ±te&fiJ85 1 «. m73ffl*^3 1 ©DC 

fWi^rt^xB-fJCk-st. h 4 0|*9©gftt» 

3 4©flsS&4>K < *@iR7-f>5 2*«-CjDS7K«l&* 
1 4©^-(>**>i'2 8{C|Hl«R3tl4. 
[0 04 1 ] C©*@iR7^>5 2«:tt v 5SSS5 3 
#Ett8tl'Cb»*. C©*>fi«B5 3« t feRl/TSfm 
h 4 0*>%SffflSiafc**©^5 £7 •/ A^tCCBfc 

[0042] Sto-C. lIEHSSC^ffiKJltltf. £©» 

[0043] ©afcfc^SS&fstSife 1 1 *>6©Sfffl£ 20 

m.v*m*$&**®&* *>tixw\3k 3 o ©»» 

SSO ©iSS*S*WTK:iaSoi«6«ti*aiS5 l*iEB 

sn-c. c©gftH£«atf*«ffi*s#* (ifc^us 

£0 * ©**W*flOS*t!y&* 14©;U>**>*28 

fcBSft**a#«4>l,-C t MWIbxtA 1 0 fctett 
**©?8©fi*<5«-ct*. 

[0044] *»w*±8S*iS©»®«:S^i»-c 

*&9!«cnKIBJ£§ti*<>©-Ctt&U. 30 

[0045] W*.K. m-©HJS©0S©S»W<fc 1/ 
■C. £8&£»84 7tt. gffflSa7^>3 8*^n*tlt 
ffi£3l*©«UfctfSS# 4. 1 

2«c*sc»r*3R«fessB^ : 2 eTfiMfcSSft**^* 

{c@jRStt*<>©-Cfc&l,>. 
[ 0 0 4 6 ] 0-©IUS©»SKC*}Ur. 
jftg 4 7 £ tfXgffcHS 3 0 (Cto **<£ffl*gW*8f * 
■5-f>3 7KEgL. C©*fieM*5R^SFffl7^>3 
7rt£»h**^7K£#**©i&&tfSK# 

^Stf!^ 1 3 (Cfcl,»-C£Sl{ftl&7 r > 2 7 JbiSffiJ 40 
£Bti«£B. *fctt*JR#*{KlftJRl 2tctei>r*S 
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©rfcai>. 

[0 0 4 7 ] H(C. ±gas-©nifi©^©mps5 1 

«. ^ji/^xjR^=srffli<ft:fe©(cia6-rs 

tc J: 9 . $£1? * M 0 fl<^U2SUUftttB**tf 
[0048] 

[£W©a&£] «±©«fc 9 k. n*s 1 Ktmomw 
*gtm-r a c©#*gftn&rt©gr*/*© 

*»Rc;(»*@iRi/-c*©maa%(a«T*si««:. 
aaT-c©fi»©s. stsaa*#<±ss^. 

[0049] 19*5 2 (CE4ftD*BCCft&Bft«ttS'X 
?AKJ:tilf. *8t4S?fe*>6©»^*SFtt«"*^Sf 
UB'ic. tttfxeBKtB^TKtt^ftttttftHfcP 
Esstn:. c©$#x*©*#sMinis*#*&&K:!Ei«R 

Dj66K*»sSi*ftfcC£a>fc. Sf^XtfJ©*^?:i|iRl/-C 
*©?BBS*fi«-e#S. 
[Bffi©IB*&B9n 

[19 1 ] 4^ictt*jttltett£'X?AOft-0£B«> 

[H 2 ] B l ©*^B»4*r««flWaRiBH-C**. 
[03 ] **WK«|S*8l4Bifii/^f-A©»zl©^il© 

10 BttWfcfa^A 

1 1 B(*ift#?£&ftSffi 

1 2 <7V- FM#*ftftX.) 

13 BBBBX (*y~FM#XBISK) 

14 ma*m&% 

3 0 #x£lHX 

3 7 *Bffl*B#*#ffi5.*> 

3 8 8FlH2Eft5-f> 

4 7 ±&£&g 

5 0 tewmfx?^ 

5 1 

5 2 *0iRv-/> 



C7) 
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rt^^Drt»KIR*jI2TB585<t = *H^Pr|j]5aR#jI2TS5#5# = 

(72)#Hli# #JU ES] F*-A(#£) 5H026 M06 CC03 

ASafiF^FP rfj^tR*ji 2 Tg 5 S 5 ^ = 5H027 AA06 BA13 D003 
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